The long term behaviour of TiO_ thin film overlaid A/2 L-section rejection filter due to the ageing of the overlay is reported in this paper. The observations are over a period of upto 600 days with exposure to moisture in between. Due to overlay, existence of double resonance peaks and shifts in resonance due to the various ageing process is observed. The circuit after 600 days show a considerable shift in the resonance frequency to higher frequency side and increase in Q. The long term ageing aspects of the dielectric layers used for protection, passivation and improvement of circuit properties should be taken into consideration during design and fabrication.
INTRODUCTION
Due to the increased use of multilayer microstrip transmission lines interspersed with thin dielectric layers as a part of high density interconnection structures found in modern multichip modules, the performance of the dielectric layers at high frequencies is a very critical factor in the performance of the MCMs themselves. The long term ageing effects of these dielectric layers needs to be investigated. The use of dielectric overlays in the thin film form to improve the properties of *Corresponding author. the microstripline circuits have been reported [1] [2] [3] [4] . The oxides are the most common material used for these purposes. Most of these oxides also act as protective layer for the circuit. Where these oxides are used for protection and also for crossovers, the stability of the overlay is an all important aspect which has to be taken into account. The effect of high dielectric constant overlay on the microstrip transmission line is of increasing importance where high power applications are to be considered and also where emphasis is on size reduction [5] . It has been reported [6] Figure ( inset). The microwave transmittance before and after overlay were measured point to point using a X-band microwave bench. After the overlay was deposited and measurement taken the following ageing studies were conducted.
(a) The circuits were kept in air (protected from dust) for a period of about 180 days and transmittance properties studied. Frequency (GHz) Frequency (GHz) FIGURE 4 Frequency behaviour after a total period of 600 days.
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The Q values of the filter after very ageing sequence is tabulated in [7] to have an amorphous structure. The oxide films show changes in refractive index on exposure to moisture [8, 9] . When the refractive index changes, the dielectric constant is also expected to change.
The dielectric constant of the thin film TiO2 is very much higher than the substrate dielectric constant (9.8). The field above the microstrip circuit travels initially in the high dielectric (er) and at thin film air interface, where they face drastic changes in er, therefore the field gets reflected back to the thin film dielectric and further goes to ground. 
